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Charmed and bottom nuclei, which are exotic nuclei containing heavy flavor hadrons, are one of
the interesting topics in the recent hadron and nuclear physics [1,2]. The experimental studies are
accessible at J-PARC, GSI-FAIR, RHIC and LHC . This is a natural extension from the strangeness
sector to heavier sectors. In the presentation, we discuss the mass modification of D̄ and D̄∗ (B
and B∗) mesons in nuclear medium [3], and the Kondo problem as the related topics [4].
We discuss the mass modifications of D̄ and D̄∗ (B and B∗) mesons in nuclear medium [3]. The
heavy quark symmetry for D̄ and D̄∗ (B and B∗) mesons is adopted, and the interaction between a
D̄ or D̄∗ (B or B∗) meson and a nucleon is supplied from the pion exchange. We find the negative
mass shifts for D̄ meson and B meson, and hence that the D̄ and B mesons are bound in the
nuclear medium. As applications, we consider the atomic nuclei with a D̄ meson, 40

D̄ Ca and 208
D̄ Pb,

and investigate the energy levels of the D̄ meson in each nucleus. We also discuss the mass shifts in
the isospin asymmetric nuclear medium, and present the possible phenomenon about distribution
of isospin density around a D̄ or B meson in nuclear medium.
As one of the new phenomena in charmed (bottom) nuclei, the Kondo problem is an interesting
issue [4]. As a general formulation, we discuss the dynamics in finite density medium including
a heavy impurity particle (hadron or quark) with a heavy flavor, charm and bottom, at zero
temperature. As an example, we consider a D̄ (B) meson embedded in nuclear matter as a
heavy impurity boson with SU(2) isospin symmetry. We also consider a charm (bottom) quark
embedded in quark matter as a heavy impurity fermion with SU(3) color symmetry. We obtain
that the scattering amplitude of the heavy impurity has a logarithmic enhancement in the large
mass limit, and show that the perturbative calculation breaks down for any small coupling constant
in this limit.
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